Germinal matrix microvascular maturation correlates inversely with the risk period for neonatal intraventricular hemorrhage.
The risk period for intraventricular hemorrhage (IVH) of the preterm neonate is the first 3-4 postnatal days. For infants of < 34 weeks' gestation, this risk period is independent of gestational age. We hypothesized that this risk period is attributable to the perinatal induction of maturation of the germinal matrix microvasculature and tested this hypothesis by examining changes in the classical ultrastructural features of the blood-brain barrier over the first ten postnatal days in the newborn beagle model for neonatal IVH. Newborn beagle pups (n = 6) were anesthetized and systemically perfused and the brains were removed and prepared for electron microscopic examination. Examination of electron micrographs from the germinal matrix of animals on the first, fourth and tenth postnatal days demonstrated no difference in perimeter lengths and capillary and endothelial cell areas; in contrast, luminal areas significantly decreased across postnatal age (P = 0.04). Significant increases were found in basement membrane area between days 1 and 4 (P = 0.01) and tight junction length (day 1 vs. day 10, P = 0.02). In addition, on day 1, 19% of germinal matrix capillary perimeter was determined not to be covered by supporting cell processes, while by day 10, only 5% was bare. In contrast, the microvessels of the white matter exhibited no changes in these parameters during these three time points. These studies are consistent with the concept that basal lamina deposition and organization precede increases in endothelial cell tight junction formation and coverage by supporting cells.